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FIRE-DETECTION STUDIES IN THE CONVAIR-340 POWER PLANT+ 

SUMMARY 

Tests were conducted 1n an operatmg fuU-scale Convair-340 urplane nacelle to evaluate 
the fire-detector system currently used 1n operatmnal ancraft of this type. The results In&- 
cated that the Zone 1 portmn of the system could be greatly improved by relocatmg some de- 
tector “rats and by addmg four others. The Zone 2 portmn of the system was found adequate, 
and the only change recommended as a result of the tests was the 1elocatmn of two detector 
uluts to improve the over-all efficiency. Smce the test mstallatmn did not Include a 
representative Zone 3, the portmn of the system occupying that zone was not evaluated. 

INTRODUCTION 

Umted A1r Lmes, Cansol1dated Vultee Ancraft Corporation, and the Techmcal Develop- 
ment and Evaluation Center of the Clvll Aeronautzcs Ad”1”stration collaborated 1n a program 
to evaluate the fire safety of the Canvar-340 arplane power plant. Umted A1r Lmes supplied 
an engme-and-propeller assembly, Convair supphed a nacelle and ass1stan.x 1n assemblmg the 
parts “to an operatmg power plant, and TDEC supplied the test facllltles and eqrupment as well 
as the personnel to conduct the tests. Testmg was started m November 1952 and was “ten- 
tlonally lmuted to the engme and accessory sectmns (Zones 1 and 2) because, by design, fires 
occurrmg 1n flight 1n ather zone are “tended to be confined to that zone. Zone 3 was simply 
enclosed. It was not representative of Zone 3 1n operatvanal aircraft and It tid not contam 
landmg gear. However, 1t was protected by the anplane detector and extmgushmg systems. 

This report 1s concerned wrth an evaluation of the unrt type of &re-detectmn system as 
1t was normally “stalled 1n Convar-340 opera+zx,al ancraft and the mo&ficatlons to the 
system whxh the tests mdrcated are tighly desirable. Much of the mformatmn contamed 1n 
this report should be generally applxable to other urnaft. 

DESCRIPTION OF TEST EQUIPMENT 

The fire-detectmn evaluatmn tests were conducted 1n a Convarr CV-340 left-hand nacelle. 
The nght-hand nacelle differs fro” the left prrnclpally 1n 1ts accessory section, which con- 
tans the cab” supercharger. All of the usual accessories reqmred for the left-hand nacelle 
were Included, but only the fuel pump, engme starter, and tachometer generator were func- 
tmmng. Such other accessoxles 8s the water-1nlectum regulator, hydratic pump, and gen- 
erator mere “operable. The propeller, a Harmlton Standard hydromat1c. Model 43360-3. was 
driven by a Pratt & Whitney R-2gOO-CB16 engme. Normally, the engme used m the CV-340 
has a smgle-stage, two-speed supercharger. but %s engme was not equipped with the super- 
charger selector valve or clutch assembly. Gears were used to drive the supercharger 1n the 
“low blower” stage. 

The test nacelle was mounted on a box truss wluch m turn was supported by columns. 
Controls were located I,, small burldmgs at each side of the nacelle. See Fig. 1. The buldmg 
at the left in tis photograph contamed temperature-recordmg potentmmeters, a Rectox umt 
which supplled 30 volts d-c, and a switch panel for the a-c power. The buldmg at the right 
contamed the engme-control panel, cylmders of carbon &ox1de for the stand-by extlnguskng 
system, a 400-cps angle-phase mwrter, a sequence recorder, and the amplifiers for the 
Edison fire-detectmn system, 

A mobile a1r-blast u-at was used to pronde cooling a1r for the test engine and to s1”u- 
late flight condutmns. The urut consisted of an Allison V-3420 arcraft rec1procatmg engrne 
drrvmg two Aeroproducts counterrotatmg propellers through a gear box. The propellers, 
orlglnally the tractor type, were “odifred to the pusher type for this appkcatu,~ A1r speeds 
up to 120 mph were obtarnable. 

To provide fires for the tests, three fire nozzles were fabrxated, each of whxh could 
be used as an mdependent source of fire. The use of three nozzles made 1t possible to start 
fires at three separate locations, one after another, wbrle one set of operatmg cond1txans 
prevailed. It also made 1t possible to contmue operatmn for longer periods before havmg to 
shut down in order to move the nozzles to new locatrons. 
)Manuscrrpt submitted for publxation April 1954. 

Each nozzle produced a spray 
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Fq. 1 CV-340 Test Installation 

discharge of appraumately l/3 gp m of gasalme which was lgruted by a spark plug. Gasolme 
was supplxd to the nozzles at 18-psi pressure by an auxllmry acraft-type fuel-booster pump, 
The flow could be started and stopped remotely by solenoid valves located near the nozzles. 
High-voltage transformers were used as a power source for the qmtor spark plugs. The hre- 
nozzle assembly mcluded thermocouples to ascertam whether fires had been successfully 
qmted. 

The fire-detector system subJected to tests was the same as that used in operatmnal 
aircraft of the CV-340, CV-240, and T-29 types, namely, the Edison Type A. The system was 
comprrsed of thermocouple detectmg uruts, a relay panel, and an Instrument panel. Electrl- 
tally, the detecting umts were arranged m two clrcuts of 12 ui-uts each. PosltloIwJlse. six 
detector wuts were located in Zone 1, eqht m Zone 2, and ten I,, Zone 3. The locations are 
given m Table I. 

TEST PROCEDURE 

Test fires were produced by burmng gasolx,e as It sprayed from a nozzle at l/3 gpm. 
Such fires are small enough to produce no rmmedmte damage to nacelle structure but are large 
enough to reqwre prompt detectmn. In each test, a fire was started at a selected locatmn and 
was allowed to contrnue burmng for ten seconds or until detectlon occurred, whxhever was the 
shorter permd. Delayed detectron or lack of detectmn m&cated the need for some change xn 
the system. In the course of the program mvolvmg several hundred Dres, the most effective 
locatmns and the mmunurn number of unzts requred were determmed. 

For each pomt of fire or@,, the condltmns lzsted m Table II were sunulated. 
Fires xn Zone 1 were of two kmds (1) those smxllat1ng fires resultrng from failures In 

the ticlnity of the cyknder heads, and (2) those srmulating fires resulting from failures near 
the crankcase of the engme. The fi re paths m the two cases are different, and s1nc.z elther 
could occur, the detector system had to be capable of operatmg efficiently regardless of the 
pant of fire orqm. For all tests, the fire nozzles were located aft of the rear row of engme 
cylmders. The reason they were so located was to keep the fire damage to a mm.unum and 
thus to preclude the posslbll~ty of any change m the normal air-flow pattern durmg the cuurse 
Of the test program. Hundreds of mdivldual tests were conducted to obtam a composite picture 
of fire paths around the entire engme. 

After the first few fores were qmted and observed ln Zone 1, there was reason to 
belleve that the mam paths of many fires origmatmg m Zone 1 were through the augmenter 



ORIGINAL 

c1rcult 

A 

A 

B 

B 

B 

B 

B 

B 

TABLE I 

FIRE-DETECTOR LOCATIONS IN THE CV-340 TEST INSTALLATION 

ZONE 1 

Top Left Cowl- 
Flap Openmg 

Top Right Cowl- 
Flap Openmg 

Side Panel of 
E nglne Shroud 

upper Left 

&de Panel of 
Engme Shroud 

Upper Right 

Bottom Left 
Cowl-Flap 

Opetllng 

Bottom Right 
Cowl-Flap 

Openlng 

ZONE 2 

Top Left 
Air Vent 

Top Right 
Axr Vent 

Lower 
Shroud 

Left 

Lower 
Shroud 
Right 

Upper 
Mount Tube, 

Left 

Upper 
Mount Tube, 

Right 

Lower 
Mount Tube, 

Left Junctron Box 

ZONE 3 

Total of 
Eight Uruts 

Total of 
Two Uruts 

Lower 
Mount Tube, 

Right 

tubes. In order to obtain a more thorough knowledge of the actual conditions mslde Zone 1, 
“ar1ous ads were employed. First, a contmuous-type detectmg element was mounted around 
the bellmouths of the augmenters and across the cowl-flap openzngs to Intercept flames leaving 
through these exits. Later, light-weight copper screen was used to cover the annular gaps 
between each bundle of exhaust pipes and the bellmouths. Fires passmg down the augmenter 
tubes burned holes through the screen where the flame paths intersected the screen barriers 
but left the screen areas adlacent to the paths Intact. In other tests, Albr-RX pamt was applied 
to the bellmouths and adjacent surfaces. Wherever flames xnpmged upon thrs heat-reslstant 
paint. It expanded into a tick crust and peeled off. 

Fires m Zone 2 were the same sze as those In Zone 1 and were orlgmated at pants 
generally dlstrlbuted throughout the zone. In most tests the fires were lgnrted as soon as the 
gasolme started to spray from the end of the nozzles. but m a few tests the gasolme was 
allowed to spray for 20 or 30 seconds before bang lgrnted. A larger fire resulted momentarily 
1n the latter case, but the danger of explosion was much greater. Tbs condltmn was studled 
because It could occur m normal fixght. 

Thermocouples connected to recordmg potentmmeters were used extensively In Zone 2 
to assrst In tracing the fire paths because fires mslde the nacelle were not visible to the crew 
conductmg the tests. The thermocouples were easily moved about and consequently were 
helpful In determmmg the relative effectiveness of each point where fire detectors had been 
located as well as m searching out other areas whxh might be more effective. 
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TABLE II 

FLRE CONDITIONS 

Engme 
(rpm) 

Cowl Flaps Sxnulated Flight Speed 
(mph)* 

Oil-Cooler Flap 

1. Tam 1200 full open 20 full open 

2. crwse 2000 closed 160 closed 

3. Take-off 2700 tra11 160 full open 

4. ** 2700 full open 160 full open 

* St&c pressure ,n Zone 2 was equal to that ,n flight at 160 mph at IO.000 feet altitude. 
**Condztmn No. 4 was not a normal operatmg condltlon but was used in connectlon with the 

tests m Zone 2 because It proved to be the most adverse candltmn for detectmg a fire In that 
zone while the engme was m operation, It was not used durmg the fire tests m Zone 1. 

RESULTS AND DISCUSSION 

The procedure followed in evaluatmg the CV-340 fire-d&e&on system was to study the 
behavmr of the system under a vamety of operatmg and fme condltlons and then, by addltmnal 
testmg, to deterrmne what modrficatlons If any would be dearable. 

Approximately 100 fires were started m Zone 1 and an equal number were started in 
Zone 2 to make the xutlal study. All regions of pcsslble fire orxgln were lnvestlgated, and for 
each fire locatlon three or four engme-operating condltwns were sxnulated. The results Of 
the tests In Zone 1 are given ln Table III. A detector system was considered adequate If each 
fire at each operating con&bon was detected by either arcrut A or clrclut B or by both. 
However. It can be seen from an examlnatlon of Table III that several fires were undetected 
all of the trne and others were undetected at least part of the tnne. The results of the Zone 2 
tests were not tabulated because rapld detectIon occurred for nearly all fires. 

The normal posltion of the cowl flaps of the CV-340 power plant durrng crlusrng con- 
dltlons IS closed. A fire orlglnatlng wulthln the engine section, therefore. cannot emerge 
through the cowl-flap operungs and usually 1s not vlslble from the outslde. For ground oper- 
atlans and for take-off, the cowl flaps are fully or partly open. Fires m certain areas may 
exit through the fiap openmgs ln these cases. However, there appears to be a much stronger 
tendency for flames to follow the man air flow through the augmenters. These facts were 
verified durxng the prelrrunary tests. 

The origIna fire-detector system which was being evaluated rncluded some detecting 
uruts In the cowl-flap opemngs but no urvts in the augmenters. Much of the testing ln Zone 1, 
therefore, was concerned with the proper location of umts In the bellmouths of the augmenters. 
Copper screen and Albl-RX pant were the prlnclpal means employed to determine fire paths. 
The results of the tests are shown In Figs. 2, 3, and 4. The clock designations shown In the 
photographs and used m the text refer to the locations of the fire nozzles or detectors P.S 
vlewed from the propeller end of the engme. In all other mstances (left and right nacelles, 
left and right augmenter tubes, and so forth), the normal aircraft designations are used, that 
16, as viewed from the pilot’s positlon. 

Figure 2 1s a vrew of the test installation and shows the right sugmenter bellmouth after 
a single fire had burned a hole through the scree14 The fire orlglnated aft of the cylinders at 
the 9 o’clock posItIon. The hole made by the fire IS approumately seven rnches long 
The test conditions are shown on the slate. Figure 3 shows the extent of the screen destruction 
caused by fires orlglnatmg at the g-, 9-, and lo-o’clock positions. These estabhshed the range 
wltlun whxh fire detectors would be most effective in the right bellmouth. Appr~xlmetely 
one-half of the screen outboard of the exhaust stacks we.9 burned away. 

The upper krmting locatlon for a detector unit m the right bellmouth was established by 
a cylinder-head fire origlnatrng at 11 o’clock. Fires orlglnating near the cylrnder heads tended 
to spread farther around the top than those orlgknating at the crankcase. Subsequent tests 
estabkshed the fact that fires starting at the 12-o’clock poaztlon could be detected more 
qruckly by the detectora located on each side of the engxne-shroud carburetor bonnet than by 
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TABLE III 

PERCENTAGE OF DETECTION OF ZONE 1 CYLINDER-HEAD FLRES 
BY ORIGINAL DETECTOR SYSTEM 

Fire Location 
(o’clock posltmn 

vlewed from propeller 
end) 

12 00 

11 00 

10 00 

9 00 

8 00 

7 00 

6 00 

5 00 

4 00 

3 00 

2 00 

1 00 

EnemeOoeratme Condxtlon* 
- I I 

Clrclut A Detectmn Clrcut B Detectmn 
1 2 3 1 2 3 

0 

85 

50 

25 

0 

0 

0 

20 

0 

50 

100 

40 

(per cent) 

0 

57 

50 

0 

0 

0 

0 

0 

0 

0 

100 

20 

(per cent) 

0 17 

29 29 

0 50 

0 25 

0 100 

0 88 

0 100 

0 80 

0 100 

0 50 

100 0 

0 0 

0 

0 

0 

33 

50 

67 

100 

60 

100 

50 

0 

0 

0 

0 

0 

0 

0 

83 

100 

40 

100 

0 

0 

0 

*Engme Operating Condltmn 1 - 1200 rpm with cowl flaps full open 
Engme Operating Condition 2 - 2000 rpm with cowl flaps closed 
Engine Operating Condltlon 3 - 2700 rpm with cowl flaps In trail position 

Wts m the bellmouths. Fires at the ‘I-o’clock pant of orlgln were more satrsfactorlly de- 
tected by a unrt located in the lower right cowl-flap opemng. Fires originating on the left side 
of the engine burned through the outboard side of the screen on the left bellmouth. The fire- 
path lxnlts were approximately from 11 30 clockvase to 6 30 o’clock In the left augmenter and 
from 11 30 counterclockwise to 4 30 o’clock in the right augmenter. 

Fire detectors vere located In the bellmouths In accordance with the results obtaned In 
the tests. AddItional tests were then conducted to observe the operation of the detectors. AS 
an added check of the fire paths during tbxs period, the bellmouths and adjacent areas were 
panted with Albi-RX. Figure 4 shows the right bellmouth wth detectors mounted In It. The 
photograph also shows that the Albi-RX was affeoted In approumately the same area where the 
screen was burned away In the prevxous tests. Albi-RX at the top and znboard sides of the 
bellmouths was only moderately affected by the flames. With the detectors mounted In the bell- 
mouths, the “ruts ln the upper cowl-flap opelvngs were not necessary and were removed. 
However, the two “ruts ln the lower cowl-flap opemngs were retalned wlthout change. The two 
uruts orlglnally mounted on the left and right side panels of the engme shroud were moved 
upward to the left and right sides of the carburetor bonnet. The final recommended detector 
locations In Zone 1 are shown ln Figs. 5 and 6. 

In order to check what was believed to be a fully developed system for Zone 1, another 
series of tests was conducted m which the fires were started in all regions where fires could 
logically occur. Four selected power settings and fight conditions were sxnulated during 
these tests. The results obtained by starting one fire at each locatrm and under each test 
condltlon are surnmarlzed In Tables IV and V. The tables show that every fire was successfully 
detected either by clrcrut A or by clrcut B, or by both clrcruts. Due to the fact that detector 
“ruts mounted on the bellmouths of the augmenters were m close proxxnlty to the hot exhaust 



Fig. 2 View of Right-Hand Bellmouth (Burned area of copper screen defmes flame path and 
extent) 

stacks and gases, there appeared to be a strong posslblllty that an alarm mght be sounded 
wulth no fire present during propeller reversal upon lanting If such a system were rnstalled m 
an axplane. Sxnulatlon of tis condltlon without a frontal air blast from the blower did not 
cause the detector system to gzve a false mdlcatmn. 

The system as modified was consldered smtable for u,stallatlon and flight tests 1x1 an 
operatlonal axcraft. In attempting to make an mstallatux,, however, the manufacturer en- 
countered some dlfficultles and as a result suggested some changes in the detector locatmns 
m the bellmouths. Figure 7 shows how the manufacturer’s proposed arrangement drffered 
from the TDEC-recommended arrangement. Further tests were arranged to test the two con- 
flguratlons sunultaneously. A comparrson of the results obtained on a percentage baas for 
135 test fires 1s shown in Table VI. 

The testing and modu%cations reqmred to obtax, a satisfactory detection system for 
Lone 2 were less extensive than for Zone 1. Detection of all fires orlgr~ating at the points 
shown in Fig. .9 was successful except for fires orrgmatxng at pants marked 3, 4, 15. 16, 17. 
and 18. Thermocouples used in the Zone 2 tests helped to establish the most effective loca- 
t1ons for the lndlvrdual uiuts. Fxgure 9 shows where the detectors were or~grnally located and 
the changes that were recommended as a result of the tests. Rapad rates of temperature ruse 
were observed in the vlcuuty of the rear mount brackets for the 0x1 cooler although no detector 
umts were mounted there orlgmally. It was further observed that fires orlginatrng in the 
upper half of the zone were more quckly detected by the two detectors located m the vent door 
or zn the chxruwy (detectors 1 and 2) than by the detectors located at poxxts 3 and 6. The latter 
detector tuuts therefore were relocated on the rear mount brackets of the 011 cooler. 
Additional tests showed that the revised arrangement of uuts 11% Zone 2 was satisfactory. 



Fig. 3 View of Right-Hand Bellmouth (Burned area of copper screen shows flame paths from 
fires on right side of engme) 

More than 800 fires were started rn the power plant of the CV-340 test lnstallatmn In the 
process of evaluatmg and rnproving the detector system. The system as finally developed was 
capable of detecting most of the fires orlgrnatmg m the nacelle m two to four seconds, although 
more tmx was reqlured to detect fires In a few locatmns. In some instances fires m a 
particular location under a certam set of condltmns would be detected in less than ten seconds, 
and In other instances the detectmn of these fires would requ;re a longer permd. Thrs accounts 
for the fact that the percentage of detection appears to be less than 100 m Table VI. However. 
the system was capable of detectmg all fires orlgmatmg wltin Zones 1 and 2. 

CONCLUSIONS 

1. The Edison Type A fire-detection system currently in use m CV-340 type amcraft 
can be greatly unproved by relocating two umts and addmg four wuts m Zone 1 and by 
relocatmg two uuts m Zone 2. 

2. A CV-340 kre-detectmn system n-a&fled m accordance with the recommendatmns 
of this report, when properly mstalled and mamntamed, may be expected to detect all fires 
orlgmatmg withrn Zones 1 and 2 and usually wlthm two to four seconds. 

3. There 1s a strong tendency for fires origmatmg m Zone 1 to exit by way of the 
augmenters. 

4. The bellmouths of the augmenters are more effective locatmns for umts than are 
the upper cowl-flap operungs. 

5. Detector wnts are requred m the lower cowl flaps to detect fires which orrgrnate 
in the lower part of Zone 1. 
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Fig. 4 View of Right-Hand Bellmouth (Area where white paint 1s burned away shows flame 
paths from fires an right side of engme crankcase) 

6, The man paths of fires leadmg rnto the augmenters are outboard of the exhaust 
stacks. 

7. Detectors orlgumlly mounted on the side panel of the engine shroud are more 
effective when relocated on the sides of the carburetor bonnet. 

8. Detectrng wts mounted on the bellmouths of the augmenters showed no tendency to 
alarm falsely because of propeller reversal. 

9. DetectIon IS much unproved m Zone 2 by placing wuts near the or1 cooler. 
10. The TDEC-recommended system 1s more efficient than the Convax-revised system. 

RECOMMENDATIONS 

1. Any system mcorporatmg detectors m the augmenter bellmouths should be fight- 
tested before bang adopted for general use on CV-340 or other smular types of amcraft. 

2. Any changes to the currently used system should be made m accordance with the 
revised recommendatmns shown m Figs. 5. 6, and 7. 



Fore Location 
(o’clock posatrcn 

viewed from propeller 
end) 

12 00 

11 00 

10 00 

9 00 

8 00 

7 00 

b 00 

5 00 

4 00 

3 00 

2 00 

1 00 
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TABLE IV 

SUMMARY OF PERFORMANCE DATA OBTALNED 
WITH REVISED DErECTOR SYSTEM 

(Smrwlated Cylinder-Head Fires m Zone 1) 

Engme-Operating Condition* 
Clrcut A Results Cxcut B Results 
1 2 

0 0 

x x 

x x 

x x 

x x 

0 x 

0 0 

0 0 

x 0 

x x 

x x 

0 0 

3 

0 

X 

X 

x 

X 

0 

0 

0 

x 

X 

X 

0 

4 1 

0 X 

X X 

X 0 

X 0 

X X 

0 X 

0 X 

0 X 

X 0 

X 0 

X 0 

X X 

2 

X 

0 

0 

0 

0 

X 

X 

X 

X 

0 

0 

X 

3 

X 

0 

0 

0 

0 

X 

X 

X 

0 

0 

0 

X 

*x - rndlcates that the fire was detected 
0 - mchcates that the hre was not detected 
Engme-Operatmg Condltmn 1 - 1200 rpm with cowl flaps full open 
Engu-e-Operatmg Con&tmn 2 - 2000 rpm wltb cowl flaps closed and ram air to carburetor 
Engme-Operatmg Contitmn 3 - 2000 rpm v&h cowl flaps closed and carburetor preheat 
Engme-Operatmg Con&tmn 4 - 2700 rpm with cowl flaps m trail posltmn 

4 

X 

0 

0 

0 

0 

X 

X 

X 

0 

0 

0 

0 
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Fig. 5 View of Nacelle Less Engme (Showing recommended locatmns for Zone 1 fire detectors) 
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TABLE V 

Fire LocatIon 
(o’clock pos&on 

wewed from propeller 
end) 

12 00 

11 00 

10 00 

9 00 

8 00 

7 00 

6 00 

5 00 

4 00 

3 00 

2 00 

1 00 

SUMM4RY OF PERFORMANCE DATA OBTAINED 
WITH REVISED DETECTOR SYSTEM 

(Smulated Crankcase Fues I* Zone 1) 

Engme-Operatmg Condltmn* 
Cncut A Results Clrcult B Results 
1 2 3 4 1 2 3 

0 0 0 0 

x x x 0 

x x x x 

x x x x 

x x x x 

x x x 0 

0 0 0 0 

x x x x 

x x x x 

x x 0 x 

x x x x 

x x 0 x 

X 

X 

0 

0 

0 

X 

X 

0 

0 

X 

0 

X 

X 

X 

0 

0 

0 

0 

X 

0 

0 

X 

0 

X 

X 

X 

0 

0 

0 

0 

X 

0 

0 

x 

0 

X 

4 

X 

X 

0 

0 

0 

X 

X 

X 

0 

X 

0 

X 

*X - mdlcates that the hre was detected 
0 - mdlcates that the fire was not detected 
EnSme-Operatmg Condltmn 1 - 1200 rpm with cowl flaps full open 
Engme-Operatmg Condxtmn 2 - 2000 rpm with cowl flaps closed and ram air to carburetor 
Engme-Operatmg Condltmn 3 - 2000 rpm with cowl flaps closed and carburetor preheat 
Engme-Operatmg Condltmn 4 - 2700 rpm with cowl flaps m, trail posltmn 



Fig. 6 Carburetor Bonnet Detector Locatmn (One detector on each side of bonnet) 

TABLE VI 

COMPARISON OF TEST DATA OBTAINED WITH 
TDEC RECOMMENDED SYSTEM AND WITH CONVAIR RECOMMENDED SYSTEM 

Cylmder Head Fires Crankcase Fires 
Engme Cowl-Flap 011-CoolerFlap Total Per Cent Per Cent Total Per Cent Per Cent 

rPm Posltmn Posltmn Fire Detectmn Detectron Fire Detectmn Detectmn 
Tests (TDEC (Convair Teats (TDEc (Convax 

System) System) System) System) 

1200 Full Open Full Open 18 100 83.5 27 100 100 

2000 Full Closed Full Open 18 89 83.5 27 85 74 

2700 Trd Full Open 18 89 67 27 74 74 

Note See text for explanation of why mdlcated per cent of detectron 1s less than 100. 
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Fig. 8 Test Fire Locatmns In Zone 2 
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